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(54) DRIVING CIRCUrr, DRIVING CIRCUIT SYSTEM, BIASING CIRCUIT, AND DRIVING 
CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To drive a capacitance load 
with a simple circuit structure and a high current supply 
capability by controlling the currents between the drains 
and sources of both transistors. 

SOLUTION: An output voltage Vout becomes equal to 
an input voltage Nin when 11 and 13 are controlled so 
that the gate voltages Vgs1 (11) and Vgs2 (13) of the 
respective transistors 1, 2 become equal to each other. 
It is possible to obtain a highly accurate voltage output 
uninfluenced by the variations in the characteristics of 
the transistors by setting the element sizes and the 
currents 11, 13 of the transistors 1, 2 to be equal and 
setting the 11, 13 according to the ratio of the channel 
width ratio so that Vgs1 (I1)~Vgs2 (13) will not change 
even though the transistor characteristics vary. 
Moreover, if the current 12 is controlled to be equal to 
the current 11, the driving circuit can easily be operated 
even when an external circuit for supplying the input 
voltage Vin has a low current supply capability. 



Wit 



6 



112 



13 



T4 



http://www19.ipdl.inpit.go.jp/PA1/result/detail/rnain/wAAAnSaWRuDA412338461... 2008/06/25 



(19)B#@#fF/r (JP) 



(12) & 



(51) IntCl. ? 
G0 2F 1/133 
G 0 9 G 3/20 
3/36 



5 5 0 

6 2 2 



(A) <11)WWM»IM» 
#^2000-338461 
(P2000-338461A) 

(43>^r» s ^mzmzn s u (2000. 12. 8) 



F I 

G0 2F 1/133 
G 0 9 G 3/20 
3/36 



f^-r(##) 

5 5 0 2H0 9 3 
622B 5C006 
SCO 8 0 



* iW»W*22 OL (3:22 10 



(2i)m^#^ 


ttBPFl 1-145768 


(71)ffi^A 000004237 






<22)m^0 


*flS11^5H26H(1999.5.Z6) 








(72)^§g# ± & 


















(74)^91 A 100088812 






#^±: ASPTjri g 






F^— A(##) 2H093 NC11 NC21 MH2 ND49 ND54 






5C006 BB16 BC03 BC12 BF25 BF34 






EB05 FA41 FA47 FA51 






5C080 AA10 BB05 DD25 DD26 DD27 






FF11 JJ03 JJ04 



(57) imm 

men ■■HBh^«iRt"*«*3V*y* 



El 

r 



T3 




Vout 



(2) 



#12000-33 8 4 6 1 



[mm 1 ] A^m&^m i <o%eek uunM-r* 

CDh^>vX$£s tIBf 10)h7VyX^a>KW> 

[MM3l Bi©****?^ 
1M=?k. ffi*«EE*ffl*T*Bi:&Wf^ *U4Uk 

aglS'efc y fro K U-f 1 ©BBB^frSNfc 

*nv-^ ttnBffl*«HF^»«**-^"- McOTBB 1 
(0 h7VyX^y- h«E*BLl*«E*«ft*«2 

ioh7Vy^i, friam 1 © h^>vx*<z> Ku-f > 

<t y-x£ ©IHItWi*l««WPt** 2 
[MM 4 ] fJism 1 ©WMW#*l*. » 2 conn 

[mm s i tmEA *wfc«4© a^ss^- 1 © n i= 

£MM 4iatE0^16lHl^ 0 

[mm el unba^m^ mmm^m^xfmmm 
frpTfllfcx-f ymt* 

Tftfri-taBoBBisiBo 

(mm 7] «Bffl*«^***< ^ * 1 as^ma 

z £ A: -T &MM 3-6 0 ivT4i.fr I^BBOU! 

[MM s] twami a> h7v^o)y-hiEf 

ftfrl-SBBttBMlslBo 



[if m Q 3 Miam a>tt3M*HBtf« ^ 

— h - v—xwiWEajtiJWicjiywtstttWSttH&n^-v 

i*i4Ct £*B*£ T -5MM 4 l5«o>Ei&lfiI^o 
[MM 1 o] Weft 1 ~m 4 oBBMBBBtf* ^ 

-h - v— xin«Ea>imBic«ky«sfctiM**t*n^-v 

**t-& c <t *»«t-r *MM 5 EMOBftMB. 

[MMi i] a^bes^^sa**-****^ 
miam 1 <db»isbi** 

f-V^ih7>vX^i:, 

flMaB2a>B»i§iBi** 

KUW VfcV— h£fr»M**i* V—XfrWiBA**^ 
K8M**lfcB 1 0)pf^Hh7V^t, 
KUW r >I^K20)W» : ffrl««**t. V-XfrBBtti 

^>S*X* (0<f — h«E A:* LL^*EE*»lt*» 2 (0 p 
[MM 1 2 3 mFia^ i oWIW^it * 3 <7>m 

«reB*2(D»a«»^a!*. Bffisai^si :: ?-i:m4com^ 

B^^^BI-lW**3hfc*2a>««*IBBB**^ 



(3) 



l&mz 0 0 0-338461 



imm 1 3 1 mmm 1 ©ssi&isi&iSs MisAaas^ 

t ft 7 <8UM? £ 0)IHf=:»***ifc* 5 ©«3S* l«PB 
Wit**, 

m^mzomwtEi&i*. srsAaw^tisstDWswF- 

**«fc-r*il3|WI1 1X1*1 2lB^(75|gifil5]^->X^ 

[MM1 4] fMBAaSH^. IMBasatt^&tfWSB 
fjiex •< ^ ^if zs&.xSJr ~y *««rr * x *f 

SSI^t? -t^«F«i: 1 1^1 3 0Hvr*L 

aMclEiSa^I&l^vX^Ao 
[MM1 5] flrema*?-*^^ fc*i«Sfl>* 

fcz:;b: <&mmi 1-1 3(D^-r*t^i-sB« 

IMMi 63 fiiemia?n^-v^;^h^>vx^ 
(Df- bnK&mfevm i comEEic^g 

v-r &m 3 a> ^ y f^-vf-st &m ic^t? c t 
tt* ssmi 4fa«(D^i)iEi^s>x7 : 'Ao 
[mm 1 7 ] mmm i ~s 4 o> wMmn <f 

[MM 1 8 ] Miam 1 ~S 6 a WMNPBiHWt. // 
- h - V— XM«EEO>*«»l=J: y«M*WS*t*n^* 

**i*-fc*»«t-r*M3R*l 3Bt©Wi»5/X 
^A 0 

[MM 1 9 ] MM 1 - 8 0 l^*uW=fB«<7>MS& 
x-xAfc^^tt^SFlB n *;ufio>mas«W h 7 > v 

MM 1 - 8 0)l^tE«O»BBXtti«*9 
-1 4<Dl^^MC|em<^^l!j®^->XT L AfC#^tl'g> 

itjiB p ^ *;usl<d»»em w 1- ^ > vx * £ pi cy— h 

■ v— xlfe1*EE**L36>o|trK»l fl)nft^HF7 
VvX^OKU^V- V— XPsim^£^LLy*#£tf> K 



[HM2 o] umi - 1 o<Di*-?ti&<omnm& 

C^M2 1 ] MM 11-1 8 0ivf3fcfr©MMH 
Si/XrA^aat^, *&l:l*Il9fl)/W7XB 
A*#*K *»0)«SBMMia»^X J rA-em2B/<^7'X 

Mo 

[»Ba>»»fcifc?M 

[O O O 1 ] 

vxf A, c*lfc ^ lcfflL^-&/wrxlsIK&r;MM^HlK3S 
gicnu sicsas^sa (lcd) ^Dm^ai 

TX@»ai/K»@»36SI=B|-r*- 

[O O O 2] 

a%*M£S (lcd) icoi*tkih'*-«. — «fc % r<? 
T-r ^ h y t? *mM^%mi^7&Bm^wtDm7K 

S^&Ii^M»8h7VvX^ (TFT) 

i=aa*»ALfc«a*^fty. x-r yf>yt*s» 
OTFT - £ y «-ir*itai-w S©«EE 

[0 0 0 3] ^##»S±I=I*. ^Wl^^^t^. 
S^U^^SE (PSH«£E) £&£x~-*f&<b:. TF 
T03X<^^>^ffl^li#*S^lE«<!:3b<IBII^tt. 

~*t££^LTfT*>*u 1 7U- AMMlz-r— 

KaiwMMLftlttitfft&ftt^. 
[ooo4] ztDj^fCT*— £«^I&[§lAii, ^MOX 

^Sffll^fcMMHB-efc-5, ^0>ft*«|3Q:lHl»«i*Hi 
[0 0 0 5] 01 GiZ&^X. t^7>^l»f-v 



(4) 



^PJ2 000-338461 



t^§o 1 or*. KSKMWalKe o 1 t, 

iCHMtt§PMOSh7>vX^6 0 3, 604 
StSttSfft-SNMOS h7>vX^ 6 O 5. 6 

0 e-Cfi!^*^ NMOSh7>^605, 60 

NMOS h^^A* 6 0 6I£KU<>%^-- h<t^ii 

[OO06] PMOSh7>V^603, 6 0 4liV 
— X*«t:»S»S*U PMOSh7>y^603ll 
K#A:fa*^T 1 h*W>^NMOS 
h7>vX^ 6 O 5<Z> FU'OtmmZH&o PMOS 
h7>yX^ 6 0 4lt b&lhZlVtff-T 2 fzft«* 

;ft % KU-fV^NMOSh7>V^^6O60Kl/'f> 

PMOS h7>V^^ 6 O 3, 6 O 4 G> V— X <t ©HHIC 

[0007] m*»«S6 2oit msumm» 

602, NMOS>7>^^607, §11^6 0 8 
T?!ftS**t£. «»M»lHl»6 0 2lifMfT 1 1 £ 
tfS**-=F-T2t<35)ni=:a«**tSo NMOSh7>V^ 
S6 07l£ v KU-f>#ffl ASSIST 2 lC»«$*Ls V— 
X^I^TI 2l:««$*U y-h*PMOS 
Vi>X£ 6 0 3 t NMOS h7>vX$ 6 O 5 (D KU-f 
V^M^iC^^tl^o #iif6 0 8liNMOSh 

^>$>x* 6 o 7 <7^f™ httBM^T 2 t&m^mm 

£*l£o ttfe. «aE«»0*6O 1. 6 0 2lCj:y*»P 
£*l<&^3££ 16 1. I 6 2 t WISrFT 11, T 

1 3|Z[±«JEVDD36^ S^iFT 12. T 1 4|r(£fi 

[0008] t^^^T-T 2\^\^Mi&n.ffi(»"r— 

^^^M^tLTt^^CD^^^o Hi 6a)^7V^ 

fitH^mEEv o u t 

Hffi^lEVo u t^PMOS h^>i?X£ 6 0 40) 

a)»f^f*. tb^mEEv o u t ^a^jSbev i n £ yet* 

i§^ N NMOSh7>vX^ 6 0 70)f-hK^lT 
lf£*U NMOSh7>V^9607 li-SWl-t 7^ 
»t<cy. tB^lEV o u t lilliili^6 O 2 J: y 
#y&£*u&m^i 6 2ir£ymEE;6<3i±[f £*t£o 

[0 0 0 9] tB^mBEVo u t^lEV i n 

cfcySt^n. NMOSh7>y^^607^~hl 
EE^^I-tlf *=>*U NMOS h7>vX^6O7(0i^ 
J:y* tfiAWBEVo u t lillTlf £>*i£« -G>£#. N 
MOSh7>^ 605, 6 O 61*. "ZfrL^tl KU*f 

ffi^mffiV o u t fi3MELfc:j&*£A;&«BEV i n izjS-P 



[0 0 10] c*ucj:y „ :f ^7v:7l±* #&2J$iFe1c: 
tirPBIB«E^A*«EV i ni:UA*^^ & 

as^FT 2iz«a**tfc j r-*ia#*f=se^«aflfeft* 
[001 D 

[O 0 1 2] 

[XMtfffftLJ:5£-r*M] L^Lft*&. H1 6 

TL^c^:ir«fcy^«-r-6*^36<*y. fea^iscfcA 

[0 0 13] *^Ktt±aLt=«6*afS0)^* 

^^^iz^:$^fc^a)-^fey. ^-<d@#ji* h7>v^^ 

%%>WLWm&&fflfc*Z>ZL il?^o *3B9iaMfe 
CDSlft!*. ^St(D|ga®»a>*»ft^a3L^T, M5t=*X 

[O O 1 4] 

f-jc& cfcm*«E*v— y d3^f £S i <o h7>v 

X£«fc. mieU 1 £> h^>5*X£tf> KL/^ > • v-xb 

i tf> h 5 > v x $ £ v — X 3? *■ n <? a # £ ^ se » ^ 

hJ:y»IB*1 a>«BE*ffi*l^*2a> 

MiBm 2 <D h^Vi?X^(D KU-f V - V— AB»=a 

[0 0 15] *XHf=J:«fe0>BMHR!±* SB 1 

A^mi±^^it^A±iS^-^:. m^ms^ai* 

lz«lBA**^««**vfc*1©H^>^^^- ^ 

cs 1 <d h ^ ^ n-iiitfe y ^-^ k i^-f > 



(5) 



2000-338461 



Ttmmm 1 o> vvx^o Ku-f > «f— h) fc<o 
h c:»« l *=* i com^mmmm^mm r * a < > 

TfcAi\, »eAA«**»4a>W*«*fcG>IH 

[0016] *hba**f. wrEas^Mrf-xi/ittBms 
[o o 1 73 ^^rccfc^^i&[H]^->XTrAfi. A±»m 

«2a>K»I3S&a>*:fc:< i:4.-*t»f**-&*H[»^S 
J&<«H»**U V— XA^fflflBAAJSST-lcSa^tLfclR 1 tf> 

^jgiasju v— ^^Miaa^SffiT-icjsa^tL, y— 

£0) KU-<>i:V— Xi:a>RSII-aE*t^ma*H»"r5* 

2 0>WKflff¥R^. WE*2<DKttia»i;J:s 

^>|z»2<D«S«^M^3*u v-xMM5fcB:fc« 

WIK7>v^t, IWBSSl^p^Y^uMh^V 
vx^0Ku-f> c-y— h) £ v— x£(DFp11^*l£^ 
^^lit 3 ^ , MiBm2<D P ^^ 

j^ibM h ^ >^X£05 K U-T > t V— X £ 0>f!fl 



P ft^ih7>yX$0KW> «r— h) ka>m 

-60 tnais 1 WEA*J»tK7a>w 
mmmzoimmmm*. wea**^* somas 

[001 8] *»5Blz«fc^ffe<DBift|Hl»S/XT-Att. W 

^t^iaro^'J^^-v^St, Mismi 0^p5 l -v* 
;^^ h7>vx^^- hmjE^m^^m 2 <dmee\^ ^ 

[OOI 9] *#01l::J:*/<*fTXlHK&l** ±1BS8»@ 
H*XI4±Ba»B*^X J rArc***t*t9Bp^^* 

;ua<D«3iE*<jw ^ >£?x* tracy— h ■ v-xram 

[0 0 2 0] ^:fl^fCcfc^^a)^ia!fi]^S>X7 : -A^. ± 

«Sa>B»®»i»/WrxiHi!»*^-*"**^f-L 

[002 13 **WlcJ:-&mBB«H»l*. ±WB»H 
M0lli^TAtvW7Xi^^it^ 

[00223 **w»K»H*ro#JB*Jsmcttwr 

-So 

[00 2 33 H0h7>yx$a?y-h ■ V-XIM 



(6) 



ffl2000-33846 1 



( KU-f» I*. A^IEV i n^b|10h7>V^ 

h^v^x*a> Ku-Y>- v Pal ^SfaJtfW £ £ 
*a#*Evou 1 1*. s&2cd h^>vx*<z>^~bfr 

[0024] S£oT\ lUl/i20)h7>vX^0K 

v i nicj6t:fc*E*tHa*a=vo u t ^uri&yai-r 

[O O 2 5] 

[0026] gn ittmm^&z>w.mimffi<nmi&(o-'m 
h««*W^£f3— *«ffiUD2-30> h^>vx£ 1 . 2 

$tt. v— x# -mAisa^T 2 ics«*jKt^«* ftasss 

^-T3<b h^>i>X£ 10KU^> (-7— h) tBBIwtt 

£ 0 ai*«^T2^«ag*^T4^©raiztt*jaiHwiHi 

V o u t =V i n +V g s 1 (II) 

mm e 2 (Dm&mmfr bW<Hh7>vx^2^* 

- h - V— X^mEEV g s 2 (13) <D«EE^t£lt*L^ 

iEii^^o 

[0 0 3 0] CCT47>V^1, 2a)^-?tt©^ 

- k - v— xramEEv g s i (id . vgs2 (i 

3) A<»U<3tCScfc5lC«3tI 1. I 3*«»-r*ttf. 
5t (5) ^UHiMEVou t liA^lEV i ntf I 
l^Efc^, ^/z. h^vvx^^^^ifiTb^CT 

Vgs1 (II) —V g s 2 (13) T^fcL&l^ 



[0027] ^ 1 0|gl}EI^(7>l&f^^mTIZ|^e^-r^ 0 
AfcMffT 1 fCA73*£EV i n36<A*^tt^t. 

i;x^ i (d?— hmmv 1 i^A^mEEv i n^t> 

vX* 1 <D7~ h ■ V-XIBWEV g s 1 frltftifcl 
V1=Vi n +V g s 1 — ( 1 ) 

Xf«5S3& I d s £<f — h - V— XWWEV g s fcfDMIc 

h^V^X$ 1 (Dtf— b • V— XPiHWEEV g s 1 
h7>V^^iroi ds-Vgsttttt^I 1C 
J:ot-tl:^^o h7>vX^ 1 <D KU-<> - y— 
XFifim^7b< I 1 iftSftoy- h - V— XME«V g 
s1 (11) h7>vX^10^-hlEV 

1 I*. 

V1=Vin+Vgs1 ( I 1 ) — (2) 

[0 0 2 8] ft:, h7>vX^ 2(Df-~ hfcmEEV 1 
^ft3^tu^t. itS^HBEV o u t lilEV 1 fr£ 
>i?X£ 2.<Df— h • V— XfaimiEVg s 2f£lt^fc 
«EE£fcy * 

V o u t =:v 1 -V g s 2— (3) 

-e^£*t£o fit, &7imi±V o u t tth^VvX* 
2© KW> • V— XlBWKa^I 3tfKWtC6 
T^t^o ZL<Dk$<D h7>vX^ 2©^r~h ■ V~ 
Xl1iEVgs2lt h7>^2(?)Ids-Vgs 
»ttt«3SEI 3iCj;y, Vg s 2 (13) blaM* £fi* 

v o u t li, 

Vout=Vl~Vgs2 (13) ••- (4) 

[0029] sc (2) , *E (4) j:y> A^mav i n 

-V g s 2 (13) — (5) 

h^>^X^ 1 , 2<D^-9*-i'X&t;m^i 1 . 

I3*RStJlxll h7>vA^^tt»J;b^^ 
X^1, 2 0fWXMtSl 1, I3H^ 

^L<igs:ufcy. tfciih7>v^ i. 2©^^^ 

[003 1] m^I 2^m^l 1 t*L<«:^J: 



(7) 



4$M 2000-338461 



[0032] sfcl-A^mEEV i n7b<^fc-r^>^a)l3f^ 

Mtr^t (2) -e^£;ft£mJ±l^ffct-£. ccr-A 

fEVou ti£5t (5) -e^^ti^«EEI^^(c^k 
ir<5* A^3IEV i n/><MSE2lzia^< e i;5lc 

y. ai^mi±vo u t lim^t i 3©i»i*i^ 

y, 5£ (5) -Tf^£;h.£miEf^b-r£ 0 ^k. 
h7>vX^ 2 coy— h • V-^P B imi±^MmBEiC5fi 

$l:fc£^*>. A^IEV i n#mi£E2|:^-3<£5K 
^b-T^ii^^^m^I 3l^#Ltr^i&^^^^o 

i (D^S6©^oo^i&#l*^^b^i±^z:^^-e^^o 
[oo3 3] u±(D^5izm^omwimm^ n^tzm 
^xmi^mmm^^^^t^x^. h^>^x*a>^ 

[0034] £fc®1l=fc^T. N7>V^K 21* 

mos h^>^A^a)M^ia-^^suTi>^>^ ^«>m 
wir^o *tch7>yx^u 2£. kkvs^i/^ 

££L. J 7*— h£"<— X<t L> V-A^IS7^ Lfc 

mos h^vi?x^*ffit^K»l§i»-e»^-r«« 

[0 0 3 5] H2tt*S6WlC««K»Isl»a)*2(D*ft 

vn^ift-y»Lt, l^T3th7> 

fcLT. ffi^ : ?'T2^m^^T4^:0PBllCX^^^ 
1 Z#mt**LXl*Zu tfch7>V^10V-X^ 

A*WFT 1 fcOfSIf::!*. h7VyX^ 1 CD KU-f> ■ 



2£Mirr&-£a>-e^£x-r ^7^2 2A<^^tt. m 

Vf2 3tf««*^ tfj;fc«^T2fcW5&tt : F-T4£a> 
f B 1fc^m^l 3£M^r£C£cDT^£X^y? 1 2 4# 

co 03 e] mz<ommm^(Dm^m3^m^xm, 

[0 0 3 7] ff#^Jt OfCT. X-f7f 1U 1 

2#7f>. X>f ^2 1 . 2 2. 2 3. 2 47b^^t$ 

EEE 1 fc N a5**^T2l±mEE2lw^»J^^-i?**t 

[0038] stele, mnt i icr. x-f^i 1^ 
7>;x^ 1 (D^fflfr^y. h7>yx$ i . 2©#s 

1 CD^f- h - V— X^^B£f£lt-r*tfc*Kf^^MC^ 

{bL. * (2) t?«*;fc*«E-t?*je-*-*- 

[0 0 3 9] JfclC Bf2?J t 2IC1T. X*f 2tftf- 
3?. X>f^f23, 2 4tfl->t£*lZ><, h 
2 60V-X'7^P r 7i!lf^^^ itt*»EV 

ou tfifc* (5) t«s*i4tEtawt*ftL^ * 

£rj t 3^-C£li^^jEV out £<^/r*L£o 

[0040] as**jE«tfflttai«>e»isi»^^ 

£ 1 . 2Of^fti0f- K • V— XfflftEEV g s 1 
( I 1 ) . V g s 2 ( I 3) 36^L<^^J:5(cm^ I 
1 . I 3£$Wf*U£, m^miiVo u t ^A^mBEV 

5ia>»ttlE»*#itur 1. 2©*^MM 

Xat/Witi 1. I3«8£fftlt h7>vX^f<DS 

[0041] *9U 2&»»I 1 £*L<ft5«fc 

[0042] sfefc. @2a>Ksn!«]Ba>Bi coffiidi]^^ 
»m^35<iiJp-r^o ue^u a^iev i n^iitE 

E 1 |c3fi-5< 2 0) 



(8) 



Htm* 000-338461 



{hjimm^tizmiimTT 2 ^iee 2 iz^u^-v 
£1*. #m^rBiromaai^i^#iH3h^>vx^2©v 

z? * n ^ awic £ ^^i^Ktl^ "Cfr ? £ o K £ i± 

mt 2-t 3fBith7>vx^ 2.tfv—*-y*nomft 
^^^5^maE"efetti^si±E2^T ; ti^<. A^m 

[OO 4 3] X*f^1 1 {=ct^> ^7>VX^ 

an 1 &itig\z^<mz-z>mi$i^^ a^iev « n 

(Dftiy-h0iE^ (2) 0tEV1l:IWi:t 
«7»ffcU h^>yX5M. 2^3*F--h<D*BE£5t 

(2) <bvbev 1 iza^ica6<b$#*^t 

[0044] X-f7f2 1, 22. 23. 24 

3. T 4(D^I8li:$*t'5ia§I»rt§^ 3 

[0 0 4 5] ■2©»HB»Cfel^T. «3fc«» 

Ih]£&3. 4. 5#ftl***T?*— JCTMPTftTefc*. - 
K7^vX9 1 . 2li. ?— h - V-XW«EE 
**Htt«EEf*ift£#y KU-f > • V— XlBWMWSi:*/ 
if*tx35:< ftofctC^EV 1 &tfffl:&mB=V o u 

ft:]MIWt*ft'&^. iEVl^MIEVou t# 

st/a^iEv o u t iitsa-r**^©*!*!*. 

tlh^V^X* 1. 20)^2^— hO^f-h^SXl/ai 
tSZ^i:^ Lfc^th7Vv^1, 2(0^- 
««MKA-t*X^(=«£EV 1 2ttfttia»EEV o u t £3? 

VSS^Vou t^VDD-Vgs 1 
[ O O 4 9 ] |6 m 2 (D^1)®^CD^^>^:^ £^ 

1. 2$PMOSh7>vX^20K 2 0 2T« 
U ««BEE1. E2«*lf*VVSS, VDD (V 



5££i±£fca6!cf£. m^WIe3^3. 4. 5£l£li. h 

in. 12. i 3 y«»*«*** 

[oo4 6] ;j^ic^2<x>^i&lH]^a>m^^M^f 
@ 4 li^ 2 <7)^i& ^^tllS^t: fc £ . 

^4|C^UN-Cfi. i2fl)H7>V^^1, 2|NMOS 
K7>^101> 10 2tf»«U tatffEK 
E2^tlf^VDD, VSS (VDD>VSS) tL 
fr^Trfe&o *fcH2 0)ia*W@»3, 4. 5«1 

0 3 . 1 O 4 . 1 05tU ^iH-fJlJBitS I 1 1 . I 
12. I 1 3I=«W*. ^82(0X^*^11, 1 
2. 21. 22. 23. 24^111. 112. 12 
1 % 122. 123. 1 24tU JbiBX-f^l 1 

1 . 112. 121. 122. 123. 124 tt. tfa 
^hM 3 00X^^1 1. 1 2. 2 1. 22. 23.2 
4^^<&1f^P£fT7o *fcl-^>S?X*1 0 1. 10 

[0047] ^5hfc. H4<DX*f V^l 11. 112. 

1 2 1. 1 2 2. 1 2 3. 1 2 4£Diii^^SV^ 

&i;a*«eev i n . tB^msv out. seev 1 o<d 

[0048]i5 (a) \ZitHM(DU^J^<Dm&^thti 

-T&1 a*wrHA^**tTL^So us (b) i*. 
as*im!±vo u t (rx*mj±v i n^*ui^*BE*ai* 

oitmm t ofcmavDD[z^y^^-~v^ti. mat 

A^lEV i n^b h7V^ 1 0 1W- 

h „ v— xia*BEv g s 1 o 1 (I1D f£it-f *tfcm 

BElcggfcU 

V10 = Vin+Vgs101 (111) — (6) 

SSC^JfV- B*S(t2 6l«. m^vio^ 

p, h7>v^ 1 o 2.0) h - v— xtmmsvg s 1 

02 di3) t£ it -rti fc »m ic u 

Vout=V10-Vgs102 (I 13) ■** (7) 

-e^£&& 0 cc-evEsioi (111) £ v g s 
102 (113) ttlfl)!^ ^lc^L<£££?f::* 
^111. II 3S«»^-*Hi, (6) . ^ (7) ck 
ytB*lEVpu t (iA^msv i nt^U<^^o * 

02 (I 13) (8) 

DD>VSS) i:Lfc%^-efe^o *fcl2 0lSW 
113^3. 4. 5£203. 2 04. 205^:L. ttl^ 
*l«3t*I2 1, 12 2. I 2 3l~m»t&. &tz&Z 
CDX-f-y^ll. 12. 21. 22. 23. 24^21 
1. 212. 221. 222. 223. 224tL, J: 
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SX-r^f2 1 1, 2 1 2. 22 1. 222. 223. 
2 2 41*. ^tU^H3<7)X^ >V^1 1. 12. 2 1. 

2 2. 2 3. 2 4kmm<0%m&ft5* ^fch^^vX 

2 0 2CD^My-ha)mi±^V2 0^-r^ 0 

[0050] my it. m^<r>^ v^z 11. 212. 

22 1. 2 2 2. 2 2 3 -T 5 A* 

fEV i n. Hi^lEVo u t . 1I±V 2 0£DlE» 

-efts- 17 (a) {zi^s^u^comE^ai^t-^ 

1 m*«W#3K**iTt**. ^7 (b) i*. 

[0 0 5 1] ^7ic£^T. !EV2 0l«it Ollf 
EEVSSlr^'J^-^— 5?S*U B#*Jt 1Jili, A^llE 
VSS— Vgs 202 (123) 

hlS^f t-620(Dn1 l -V^H b^V2?X$ 3 O 
1. 302i:, «^f-hIiHt^2O0)pft^ 
;Hh7>vX^4 0l, 4 o 2 £;6*i£ltt>*uTl^ 0 
h7>v^^30 1!t KU-f 

V— Xi&<A**F-T 1 fcf*«**iT^£o h^>vX$ 

3 0 2f£. K V^ll^T 3 l=:JS«**U V— X 
A<tt5*«^T2f=«a**L'r^*o h^>vX*40 1 

1 fCjftBiFtl/ri^p h^Vv?X£ 4 0 2f£. KU-f> 

8$*ltl^o 1»T 3 £ b^>^X£ 3 0 1 £D K 
IW> (^f— h) i:BS|lCtt«3K«|»lHl»3 0 3 3&<»«* 

*u is*^ t s^&A^a^T 1 ^3»i*«aES 1 3 

1 \Z.fflffl-f% 0 «*MKFT 4 t h7>vX^ 4010)K 
U-f> (^r-h) tPp1fCtt*aEfM»lBlK4 0 3^»«$ 
tt. Afc^rf-T 1 fr&WMI^PT 4^tt^m3t^ I 4 

Vout~Vin+Vgs301 (I 
= V i n +V g s 4 O 1 (I 

ttz£o ttmjimKmmi*. ievdd^ievss 

(»mEE^iB3b v ^H^>vX^3 0 2. 4 0 2^*1,^*10) 

[00 5 4] zcitrm^i 31.14 1 tm L < . 

VyX$ 3 0 1.3 O 2-<D*f — h ■ V— XPsllEV g s 
301 (l31).Vgs302 (Ic) *«^*t-e*LW 
L < . h7>vX^40 1, 4 0 2<D<f-h- V-AH 
ME. V gs401 (141) . Vgs402 (Ic) # 
»U»t#L«* tiJ^mSV o u t !*A*mEEV i n iz^L 

< t£& 0 ^fc. 131. 141 j&<s*li*»*i** a 

[00 5 5] A73m£V i n 6<^b-r **^0?» 



Vln^b h7>vX^ 2 O 1 (D*f — K ■ V— X^^I± 

v g s 2 o 1 (I2D t£it*rtLfcmHi^fcL. 

V20 = Vin+Vgs20l (121) - (9) 

x<g&ti3:& 0 ^TimEEv o u t ii. Bta t ofcmav 

bh7>vX^2 0 20^~h - V™ XrpimEVgs2 

02 (i2 3) t£rff*ufc«Er=KftU. 

Vout=V20-Vgs202 (123) — (10) 

x&Mkfe&o :ctvgs20i (121) £Vgs 

202 d23) izn.<Dmx. m^mL< t^^^oi^m 

SII 2 1 , I 2 3*tlWr*Ltf. * (9) . 5S (1 O) 
i:tJ^iEVo u t (iAlimffiV i nlc^L<^^c 

o u t ^VDD— (11) 

1 »c*Mip-r*o mssry-T 1 . t z\z\ttti?*ittv 

DD. VSS (VDD>VSS) btlTL^o £ 

fc. fflA*^T2lCttMtt*«ftf*«**L-Cl^*0 

A73^T 1 fcA73mffiV i ntfAJl^ft&k. 
^X£ 3 O 1 . 4 0 1 (D * ft^tUD f— h-mEEV 3 O. 

V30 = Vin + Vgs301 (131) — (12) 
V40 = Vin+Vgs401 (141) - (13) 

Hi^iEVoutll 1EV3 
O. V40^bK^>vA^ 302, 4 0 2©t*l*ll 

S?X$3 0 2. 4 0 2<D**L*K<D KU*> • V-Xlffl 

>yX^ 3 0 2. 4 O Z<D K U-f > • V — XlSlfKft* I 
c£-r*ltf. ^lEVou t(£. 

3 1 ) ~V g s 3 0 2 ( I c) 

4 1) -V g s 4 0 2 ( I c) — (14) 

h7>vX^3 0U 3 O Z(D&M?~- h&Xfh=7>Ss 
^40U 4 0 Z(D&mf— HD**3^+#'h*lt3h 

l£. miEV3 0. V4 0(*A;bmJEV i n am<bi::.tfc3£ 

wa^iwiaiitLrsc (12)^(13) 
WEicjEflrr«. z:z-eA^mEv i n^siE« (v 
Don \z.mt-r%m&\zi±. h7>vxMo2ii- 

ttMf::*-7&&:V* h7>vX^ 3 O 20V-X7tP 

;h,£o -Jfr. A7Jmi±V i nMlEi (VSS®]) l= 
^b-r-S^^ICli, h7>V^ 3 0 2li~B#^fC^^ 

m&mj±M (Dk-^h i^mt u -r ^ h^>vx^ 3 o 2x 

lih7Vvx^ 4 o zifiv— x^n^ibfrf £tf>-e. 
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[oo5 6] ms<DmM®miz. h^>vx*3 

Ol. 3 0 2{C^fUr. Ids-Vgs^tlLt 

h^>i>x£ 401.4 0 2o?i^X£iis-f*u£. m 

8ti£h£. 0ia>ra&l§ll&icii3i*T h^>i>x2 1. 2£ 
wctt^s. mmiz, h7>vA$4oi, 40 

HKD^lJleJ^fC^l^T h^>i?X^ 1 . 2£PM 

mm&\~3$l*T h=?>Z>*$ 1 . 2$NMOSh7>V 
X^-e*StLfcR»®Ki:. h^>$?X*1„ 2£PM 
OS h^V^^^»*Lfcig»lHlKi:a>M*«>tttee 

[0 0 5 7] ^9tt^^fc^^|gi!ji§i^a)m4a)^ 

&ife\ ®9(D#m : ?-#^(*ll4^t/g}6(D^# 

3gtE v d D^4it StifcWSai 1 * T 3 fc SI^S 
E V s s^4x. 64ifcWS»^T 4 1 15- & 

[o o 5 s] @9(0iEi&lB]Ba)iiif^$@i o^tlLt 
s<}u<DmK.&m?]-?z> 1 a a«wi cmfM t o - 1 3 ) 

VSS-Vgs202 (123) <Vi 
1 5) 

£fc<5J:5lcKS-r*Lli. flSMEVou t I*. 

VS S^V o u t ^VDD- (16) 

[00 en ma<Dmm®m\*> tEVma™ 
u^KDttffi^dijb-r-s^^iiasiitt^T 2 a<iev 

D DIC^U^-^ — i^fr^^Tf. ^4Xfi^6 0^1j|Hl 
^!^fe^TtHEV S SXfimiimBEV D DCO^t. b 

[00 e 2] sukd^u:. m9<nmw}®$&\£*. 



*«ia ««to' -t3' ) t<D2a*»BBfc^* 

^iti^o no (b) [cl*. h7>vx^ 1 o 
1 % 10 2 <D^f — h - V— XlWflBE V g s 1 0 1 (II 
1), Vgs102 (113) tf-tJv^tt* L < * 
>VA^ 2 0 1. 2 0 2C0<f— h • 7— XPallUEV g s 
201 (121) , Vgs202 (1 23) *<-t*l-€*l 
^L<te%&5^m%tl 1 1 . 113. 121. 123 
£1fH|#PL. £;*3®±V out ?zA23lffiV i n £^Ll^ 

[OO 5 9] ^1 Odfcl^T. ft*Jt o - 1 3-eii. X 

^f-;f 1 1 1, 112. 121. 122. 123. 12 
1. 212. 221. 222. 223. 224 l^±T^ 

?££;h,£o 81 0©mE«»l*ias<D«EE 

-f^f21 1, 212. 221. 222. 223. 22 
1. 1 1 2. 1 2 1 . 1 22. 1 23. 1 2 4 f£3rO*- 

z?k£ti&o z.<D&^ 11 o 0lEt^iii 7 0)SBE 

izitmioimmmm&mftzv:-. iEvm^±o)fisa) 
mmtm 4 xtx 0 e Q>mm®& t m zmmmtt £*rr 

[0 0 6 0] ^}9(7)^i5[ll^CDa3^mE^Stt. 
ffi^mEEV o u t icA^mOEV i n £3?L^mi±££2j 
B4(0^1SiaJ»Ki^tt^ (8) tfcy. 0 
6 0>ffi»E!»»ff«Ftt5* (1 1) CCTJ. IE 

Vm£. 

i^VDD-Vgs102 (I 13) — ( 

[0063] B 1 1 9 <OKlljlalBa)ll*ttW 

1 0 4. 1 0 5. 2 0 3^NMOS h^.V^X£7?}ij£ 
£*L. ***«Wa!BM 0 3, 2 0 4. 2 0 5A<PMOS 

$)Jih7>y^^ 1 0 3, 104. 105. 203. 2 
0 4. 2 O 5 (D^tl^ctlCOf— b iCEf^tDWEtf b 

-eft. NMOS h7>V^^ 1 04. 1 05. 2030 
f— M£. I ASN^Xbttfc^T 

6fC^MU. PMOS h7>vX^ 1 03. 204. 2 
O 5 ^titl^CO^— h 1*/ <^ TXmi± B I A S P 
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[oo643 ii 2rai 1 <Dmmm&<omM&^-?® 

1 icD^UlHl^J:y^- : F-^ / >^<> **f**«HM» 
0iI^lbLfci«-efe^ o Hi 2CD^iiJlH}^ 

din <Dmm®&& y «at«»ia» 1 o 4 . 204 

XtfX-f*;f12 2, Z2 2««S«,*f=tPMO 
S h^V^X* 1 3 l&tfNMOS h7>vX^ 2 3 1 
^JtaLfcH^'efe^o PMOS h7>vX^ 1 3 1 

m**eeb i as pA^b^ta^T 5i=««*n 

£ Q NMOSh7>vX^23llt V-X. KU-fV 
^^ft^tLPMOS h7>V^ 2 O 1 <D*f— h (KU 

^X.P,Hfc5i^T6|CgM^^^o *fc* PMOSKT7 
>>>X£ 1 3 1 l£. PMOS h7>vX^ 103<fcyi 
««E#/b*<. 0i:y-htEi:»LtPMOSK7 

U NMOSh7>vX^2 3H, NMOSh7>/ 

x^203 j:ym«E^^<« rac^-K-«Ei=» 

L-CNMOS K^VvX^ 2 0 3j;y+^fa^ 

l^H^^^t^ fLtNMOSh7>vX^i 
OU PMOSh7>vX5 103, 13 1-eW*^ 
»^P7^»^'^13 0tU PMOSK 
7>VX^20U NMOSh7>yX^203> 23 
1 Tf«***U*lHlK^a SB*:** *^2 3 0tt 

[oo65] ^ i 2 ©sBftiuttajMifESH 1 3 l 

ftJHH dSSItO* -t3' ) *<D2tfi*JBI«fc*«S 
ttTl**. *fc* Hi 3 (b) fete. A^mBEV i ni 

1 2. 1 23. 1 24. 2 1 2. 223. 2 2 4<0«» 

sry^te:. H 1 o<tP3t$-efc£o 
[G0663 H aa>«»rsl»tt. *«t o-t 3 Hi:: 
f. 11 1 0)«»HB«!)1taEtHPBI*l 0 4 3fetfx-f ^ 

2 1 ir^i±. 8#£J t o' - t 3' mz.x. H1 1 

|5J»a>*aiW«laI»r2 0 4XtfX-T^ J f-2 2 2fcHi:# 
ffl*. i^P7^7 1 3 0W-f7f1 2 1 

[O0 6 7] HEE V mPJtT0>ffit<0 U*;KB« 

BEtffl*-r*l***H («f*Jto-t3) tfl*. 
t OfC"C> X^yf 111. 2 1 1*^>. X-f 1 



2 1. 22 1^i**l*. h^>vX£ 
10 1. 1 0 2fl)ftiy — hliSEEVDDlC. h7>V 
X*20 1. 2O20M^-MiiEVSSH^'Jf 

v _ *?4*t*. x-fyf 1 1 2tf/f~v. X*f^ 

1 23. 1 24!it7^*l, ffi^^T2(*mffVS 
SlC^U^ — V^*^* ^ff212, 22 

3. 2 2 4li« *HtO-t3W4*7fcS*l4. 
[0 0 6 8] B##]t 1ICT. ^7f111, 2 

1 l£M~^. X-f'^f 12U 2 2 1 tM-lstift&o 
ZO)^, h7>V^ 1 O 1 . 2 O 1 (DfEffllCcfcy. 

h^vSJx* 101. 1O20M^-KO)IEV1O 

&T/h^>v ? X^20 1 . 2 0 2(0*iy-h©tBEV 

V 1 0 = V i n +V g s 1 O 1 (111) - (1 6) 

V 2 0 = V i n+V gs20l (121) — (17) 
V&'&tteZ* Z.0)t% h7>V^ 13 1. 2 3 11* 

SS-^-T 1 fcQRIi::!*** I 1 1 *<3Mu A^SS^T 1 t 
WBSK-T 4 £a>JBH=l**3fc I 2 1 #^*l<5o 
[0 0 6 9] I$«t 2fC"T\ X-f ^1 1 2***" 

3?. X-f ^1 2 3. 1 2 43b^> < t^tt^o CflQfg 
^. h7Vi?X^1 0 2fl)V-X7to7»tttJ:y. 
H5^mi±V o u t l^mEEV 1 OfrZ> h^VvX* 1 0 2 

U 

Vout=VlO-Vgs1 02 (I 13) — (18) 

■e^^ o ::th7Vv^i0K io20>>f 
- h - v— xf8®Ev g s 1 o i (i 1 D * Vgs 1 

0 2 (113) tf*L<fc£«fc-5i::*3Sl 1 1 v 113 

&mw?*i\£s as^mmv o u t utA^mEEv \ n 

[O0 7O] mjEVmfilTOftSCDU^WWSEE^itJ^i 

■#-*iaj*wiu (*»t o'-t3') -ci*. *«t 
o' lex. x^7fnu 211 x*f i 

2 1. 2 2 Mfi-tltZfr&o ZLCDmm, b^>i?X* 
10 1. 1O20M^KIilEVDD^ b^>V 
X$20 1. 2 0 2<D&m7-~hl*n&VSS\ZZf*)=?- 
^-ViStlZ, ^fc. X>f7f2 1 2#7f>. X-<^ 
223. 2 2 4I*:*-7fc3*U ^^T2litEVD 
Dt?«Jf+-5?*W, 1 2. 1 2 

3. 12 4ft ftWto' - t3' |W*3*-:7±S*i*. 

[007 1] 2fc^> *«l t 1 ' KT. ^'^111s 
2 1 1^^s X-fvf 1 2 1. 2 2 
£ 0 Z0il, h7>v^10U 2O10»J: 

y. h7>v^ioi, i ozco&M?— ho>msv 

10Mh7>V^20U 2 0 2©*If--^l 
EV2 0I*. ^€*uA^mi±V in^-h'V" 

(16)^(17) T^^WlEtf^t4^o C 
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[0072] SfefZ. RMt 2* ICT. X*< ^2 1 2*< 
X-(>yf223, 2 2 C<D*S 
^. 2 0 2«)V-X7tP7lftCJ: I* , 

ai^fEV o u t l£8£EV 2 0£m^> h^>i>X£ 1 O 2 

Vout=V20~Vgs 2 02 (123) — (1 9) 

~c&&£teZ>o ::fh7>vxno 1 . 202^ 

— h - V™X^mBEV gs201 (121), Vgs2 
0 2 (1 2 3) j&<*L<fe£«fc5K*SU 2 1. 123 

3&<-ISL^»B"e4iHi 2CD^m^*#^^^^^^ z 

[0 0 7 4] £Uha>iH£li. A^mEEV i ni^EVS 

mm<om^x^ h7>v^iois 201*^1 

DXl*mBEVSSlC3a<. h7>V^ 1 o 1 Xlih-7 
>S;x£ 2 0 1 A^^««i:35:*»^a>»f^^Ol^TJS*. 

[007 5] »ito-t SBUfCfcl^T. A^IEV i 

T. IEV1 Ol*5£ (1 6) T*^£*L£mBE££:£#. 
fEV20(^ (17) -emzti&Mfrtltte^te^* 
zHltAJiMKv i n^iEvssizi£<, ^>v^ 
5201 a>^- K - v-XlBI«BE3OTi««EEBlT<D«« 
K7>vX^20 1lit7i:W=«>"l?fe$o 

l!t0lEV2OWit O - t 1 WH^'J^* 
-V^fclEVSSt^^ h7>V^2310) 
Mm~& UAMfT 1 frfc. h^>V*$ 2 0 3(7) Kb 

^>^«at#««**^ mEV2oiiA*mEv i n£ 
«BEvssco4iiaia)*EicgiJbif ?>*u*a eco££h^ 

vv?x* 2 3 1 omsUUMAtf b?>*JX9 2 0 30 

T4^tt^m^tth^>vX^ 2 03t*«H**lfcl 
*I21 LfcA^tA*ffiV i nT^mEEVS 

s rcifitMlE U"<;ut? h7>^2 0ii^7t^ 

2 1 ^tC(t^#^ 0 

[OO 7 6] &tz. &Mt 0' -t3' ffllCfclvt. A 

jrj t 1 ' i:ts we v 2 o i£5t (17) -e^^tt^mffi 

t&&&+ mEEV1 Of*-* (1 6) T?SE$*t^«BEA:tt 



4'b4^ 0 C^fiA^mEV i n?5<mEEVDD !::&<. 
h^>>>XS 1 O 1 (D^— h • V—XWWBEtfWiMtBE 
£TF<D»«"ei** h7>vX^ 1 0 1 

&tmt i ' I^lEvi ottttttt o' -t 

>vX$ 1 3 1 <Dmm^£ V h7>vX^ 1 0 3£> KU 

^vfr&AfcW^T 1 — lEV 1 0f£ 

A^EEV i n £MEVDD<D4»W!<D»ffl-3!Tlf 

b^>vX* 1 3 l<D«9Kftlftft^h7 

V i n 7J<mEE V D D (Cifi:L>mS U^"Ch7>vX^ 1 

1 ho>m\~^7fc i i i sit-t^^^o 

[0077] U±(D&5\^ W?P^1 30. 23 

mat 111. 121 ^tz^OT^, ma«»ia»a> 

[0078] -T£*>*>Bl 2(Dffi»EI»a>Sll#tt, b*sj 
t O - t 3|Wl?l*. ^7f22 1X»^P7^2 
3 0^ B1 KDK»EI»<D^-f t/^1 2 2XtfM« 

WBiei o4^pac#ffl*u* ^ito' - 1 3* ra-e 

I*. X-f^l 2 1&tfBK^a^ 1 3 0#. Bl 1 
CDlgIf)[e]&&0>X*< 7f2 2 2 2l^m^JPlil^2 04t 

ps]i:f*ffl*-r£. LfctfoTBl 2 a>SE»B»^f*<Dff 
ffll*. Hi KDWBBOftlt*^^^^^*^ 
fa)^Hl l<0SK16lsI»i:*L^o 
[0 0 7 9] H1 1 4tt**Wlc«ftWSI«WBBM>** 
<D»tt*^-rB»B-Cft*- Bl 4lc*5^r. 

vx$ eMttJ: <*wrr*fc«>a>/<-f txbb-x?**. 
i^p^^sooit B 1 ©B»B»a>*#«-e* B 

1 (D h7>vX^ 1 , 2^NMOSh7>/X^50 

i, 502tu miom.7fc®mm&3. 4. 5£^*t 

f^PMOSh7>vX^503, NMOS VvX 
$504, 5 0 5 t Lfr&CDT^fo&c PMOSF7>v 
X£ 5 0 30)7— hitm^T 5fC««**U. NMOS h 
^VvXS5 0 4. 5 O 5(D^f- M«^T 6fclt«$ 
tL^ 0 ftfe, mii3i^T3. T4fc|im^mi±VDD. 

[008O] BB?ny^ 3 0i£. WtSKtMBB^LT 

^Mt§h7^vX5!5 0 3, 5 0 4. 5 0 5CD#^- 

7X«3 Ofi. NMOSh7>^3 1, 32^ 
|Clds-Vg 8»«*«PMOS ^7>^ 
33. 3 4^1?**^. NMOS h7>vX^ 3 1 
f±. KU-f >3WB^T5ICW***l. V— X^S«*^ 
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